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$v_{n}(s)= \max_{x0\leq\leq K}\{-c(s, s+d_{\mathit{8}}(x))+ v_{n-1}(s+d_{s}(x))\}$ (1)
$v_{1}(s)= \max_{0\leq x\leq K}\{-c(s, s+d_{s}(x))+u(s+d_{s}(x))\}$ , $d_{s}(x)=$
$S(x+x(s))-s$ $d_{s}(x)$ $s$ $x$
$c(s, s+d_{s}(x))$ $-c(s, s+d_{s}(x))=x$
$d_{s}(x)$ $(s\leq t)_{\text{ }}$
1 $s<t$ $d_{s}(x)\geq d_{t}(x)$ .
2 $s<t$ . $x\geq 0$ $s+d_{s}(x)\leq t+d_{t}(x)$
1Bl
1 $S(x)$ $S(x)=1-e^{-x}$ $(x\geq 0)$
$s$ $x(s)$ $x=x(s)=-\log(1-s)$ $(0\leq s\leq 1)$ $\frac{dS(x)}{dx}=e^{-x}$
$\frac{dx(s)}{ds}=-\frac{1}{(1-s)}$ .
$c(s, t)$ $t$ $s$ ,
$tarrow s$ $c(s, t)arrow \mathrm{O}$ $v_{0}(t)=u(t)$
$u(t)$ $t$
3 $v_{n}(s)$ $s$ $s\leq t$ $v_{n}(s)\leq v_{n}(t)$










6 $n$ $s$ $x_{n}^{*}(s)$
$s\leq t$ $x_{n}^{*}(s)\leq x_{n}^{*}(t\rangle$ .
1 c( $x$) $c(t, x)-c(s, x)$ $s<t$ $x$
6 $0\leq x\leq x^{*}$
$c(t, x)-c(t, x^{*})\leq c(s, x)-c(s, x^{*})$ 6 .
7 $n$ $\grave{\grave{[searrow]}}$ $s$ $x_{n}^{*}(s)$
$x_{n-1}^{*}(s)\geq x_{n}^{*}(s)$ .
8 $s<t$ $n\geq 1$ $v_{n-1}(t)-v_{n-1}(s)\geq v_{n}(t)-v_{n}(s)$
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3 :
$[0, 1]$ $(p_{s}(t))0\leq s\leq 1$
total positive of order two
1 {$\llcorner \mathrm{g}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} \text{ }$ $P=(p_{s}(t))_{s,t\in[0,1]}$ $|\begin{array}{ll}p_{s}(u) p_{s}(v)p_{t}(u) p_{t}(v)\end{array}|\geq 0$ $s\leq t$ and $u\leq v$
$s,$ $t,$ $u$ $v$ $l_{\backslash }s,$ $t,$ $u,$ $v\in[0,1])_{\backslash }$ $P$ total positive of
orier two $TP_{2}$
2 $(p_{s}(t))0\leq s\leq 1$ $TP_{2}$
$n$ $K$
$V_{n}(s)$
$V_{n}(s)= \max_{x\geq 0}\{-c(x)+I_{0}^{1}$ Ps(z) $(t)V_{n-1}(t)dt\}$ (2)
$V_{1}(s)= \max_{x\geq 0}\{-c(x)+\int_{0}^{1}p_{s(=)}(t)u(t)dt\}$ \check e $s(x)$ $s$ $x$
$s(x)$ $s(x)=s+d_{s}(x)$
$s(x)$ $x$ $s$
9 $P=(p_{s}(t))_{s,t\in[0,1]}$ $x$ $s(x)$ $s,$ $t,$ $u$




22 $X$ $Y$ $f(x)$ $g(x)$
$x\geq y$ $x$ $y$ $f(y)g(x)\leq f(x)g(y)$ $X$ $Y$
$X[succeq] Y$
$F_{SSD}=$ {$u|u(x)x$ } 3
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32 $X$ $Y$ $f_{X}(x)$ $f_{Y}(x)$
$u(x)$ $F_{SSD^{\text{ }}}E[u(X)]\geq E[u(Y)]$ $X\geq_{SSD}Y$
10 2 3 $TF_{2}$
11 Kijima and Ohnishi[5] 12
10 2 $X$ $Y$ $X[succeq] Y$ $X\geq_{SSD}Y$
11 $u(t)$ $t$ $\mathrm{B}_{1}.\supset\Psi$ $l\mathrm{h}_{\backslash }^{\phi}I_{0}^{1}$ $p_{s}(t)u(t)dt$ $s$
12 $x<y$ $l\mathrm{f}\text{ }\sigma \mathit{3}u(x)\in \mathcal{F}_{SSD}$ $\oint_{0}^{1}p_{s(x)}(t)u(t)dt\leq\oint_{0}^{1}p_{s(y)}(t)u(t)dt$





$p_{s}(t)=\{$ $\frac{01}{0\alpha(s)}$ $\overline{s+\alpha}\underline{s-\alpha 0}$ $<t\leq\leq t\leq\leq t<$ $\overline{s+\alpha}\underline{s-\alpha}1$ ’
. $\alpha(s)=2\alpha+(s-\alpha)\Lambda 0-(s+\alpha-1)\vee 0,$ $a \vee b=\max\{a, b\}_{f}a\Lambda b=\min\{a, b\}_{f}\underline{a}=0\vee a$
-a $=a\Lambda 1$ $(p_{s}(t))_{0\leq s\leq 1}$ $TP_{2}$
$s\leq t$ and $u\leq v\text{ }$ $s,$ $t,$ $u,$ $v$ $(s, t, u, v\in[0,1])_{\text{ }}p_{s}(u)p_{t}(v)\geq p_{\mathrm{f}}(u)p_{s}(v)$
$|_{p_{t}(u)}^{p_{\epsilon}(u)}$ $p_{s}(v)p_{t}(v)|\geq 0$




15 3 $V_{n}(s)$ $s$
1 $n$ $s$ $x_{n}^{*}(s)$
3 $x\leq y$ $x_{n}^{*}(s)\leq x_{n}^{*}(t)$
2
4 $(p_{s}\langle t))_{0\leq s\leq 1}$ $t$
$u(t)$ $\int_{0}^{1}p_{s}(t)u(t)dt-u(t)$ $s$
$/\mathrm{J}\backslash \nearrow \text{ }$ .
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$\not\in \text{ }’ \mathrm{f}\mathrm{f}\mathrm{i}\mathrm{F}_{\text{ }^{}\mathrm{I}}\mathit{4}(p_{s}(t))_{0\leq s\leq 1}$ 4 $\mathrm{t}\mathrm{f}_{\text{ }}\int_{0}^{1}p_{s’}(t)u(t)dt-u(s’)\leq I_{0}^{1}$ Ps $(t)u(t)dt-u(s)$
$\text{ }_{\mathrm{L}}^{-}\mathrm{Y}\mathrm{h}_{\text{ }}\oint_{0}^{1}p_{s’}(t)u(t)dt-\int_{0}^{1}p_{s}(t)u(t)dt\leq u(s’)-u(s)$ , . 16
17 2
16 $s<s’$ $n\geq 1$
$\oint_{0}^{1}p_{s’}(t)V_{n-1}(t)dt-\oint_{0}^{1}p_{s}(t)V_{n-1}(t)dt\geq\int_{0}^{1}p_{s’}(t)V_{n}(t)dt-\oint_{0}^{1}p_{s}(t)V_{n}(t)dt$
$0 \leq\oint_{0}^{1}p_{s’}(t)(V_{n}(t)-V_{n-1}(t))dt\leq\oint_{0}^{1}p_{s}(t)(V_{n}(t)-V_{n-1}(t))dt$
17 $s<s’$ $n\geq 1$
$V_{n}(s’)-V_{n}(s) \leq\oint_{0}^{1}p_{s’}\langle t)V_{n-1}(t)dt-\int_{0}^{1}p_{s}(t)V_{n-1}(t)dt$
2 $n$ $s$ $x_{n}^{*}(s)$
$n\geq 1$ $x_{n-1}^{*}(s)\geq x_{n}^{*}(s)$
4
$[0, 1]$ $P=(p_{\mathit{8}}(t))_{s,t\in[0,1]}$
$p_{s}=(p_{s}(t))_{t\in[0,1]}$ $s\in[0,1]$ $[0, 1]$




$s$ $Y_{s}$ $f_{s}(y)$ $(s\in[0,1])_{\text{ }}$
Nakai [9] (Nakai [6, 7, 8]
)
5 $\{Y_{s}\}_{s\in[0,1]}$ $s\leq s’$ $Y_{s’}[succeq] Y_{s}$ $(s, s’\in[0,1])$
$Y_{\delta}$ $s$
5 $Y_{s}$ $Y_{s’}$ $x<y$ $s\leq s’$ $s$ $s’$
$(s, s’\in[0,1])_{\text{ }}f_{s}(y)f_{s’}(x)\leq f_{s}(x)f_{s’}(y)$ $Y_{s}$ $s$




$[0, 1]$ $\mu$ $S$
$S= \{\mu=(\mu(s))_{s\in[0,1]}|\int_{0}^{1}\mu(s)ds=1,$ $\mu(s)\geq 0(s\in[0_{1}1])\}$
$S$ 2 $[0, 1]$ 2
$\mu,$ $\nu$ $\mu(s’)\nu(s)\leq\mu(s)\iota/(s’)$ $s,$ $s’(s\leq s’, s, s’\in[0,1])$
1 $s$ $s’$ $\mu(s’)\nu(s)<\mu(s)$ \mbox{\boldmath $\nu$}(s
$\mu$ $\nu$ $\mu\succ\nu$
total positive of order $\mathrm{t}\mathrm{w}\mathrm{o}_{\text{ }}$ $TP_{2}$ $p_{s}=(p_{s}(u))$
$p_{\mathrm{S}^{J}}=(p_{s’}(u))$ $P$ 2 $s,$ $s’(s\leq s’, s, s’\in[0,1])$
$p_{s^{\mathit{1}}}[succeq] p_{s}$
Nakai [9] 2 5
18
18 $\mu[succeq]\nu$ $x$ $h(x)$ $l^{\infty}h(x)dF_{\mu}(x)\geq$
$\int_{0}^{\infty}h(x)dF\nu(x)$ $(\mu, \nu\in S)_{0}$
$\text{ }$ } $\sim$ $F_{\mu}(x)= \oint_{0}^{1}\mu(s)F_{s}(x)$ weighted distribution function








4 $s\in[0,1]$ $x\in\Re_{+}$ $h(x)=(h(x, s))_{s\in[0,1]}$
$s’$ $s$ ( $s\leq s’$ $s,$ $s’\in[0,1]$ ) $x<y$ $h(y)[succeq] h(x)(h(x)[succeq] h(y))_{\text{ }}$
$h(x, s’)h(y, s)\leq h(x, s)h(y, s’)(h(x, s’)h(y, s)\geq h(x, s)h(y, s’))$ .
$h(x,$ $s\rangle$ $x$ ( )
$\{Y_{s}\}_{s\in[0,1]}$ $\{f_{\mathrm{s}}(y)|s\in[0,1]\}$ 5 $f(y)=$
$(f_{s}(y))_{s\in[0,1]}$ $f(x)[succeq] f(y)$ $s$ $s’$ ( $s\leq s’$ $s,$ $s’\in[0,1]$ ) t
$x>y$ $f_{s}(y)f_{s’}(x)\leq f_{s}(x)f_{s’}(y)$ $f(x)$ $x$
$\mu$
$\overline{\mu(x)}$ 2 5 ,
(Nakai [9, 10] )
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19 $\mu$ $\mu(y)$ $\overline{\mu(y)}$





$V_{n}( \mu)=\max_{x0\leq\leq K}\{-c(x)+V_{n-1}(\overline{\mu}(x))\}$ (3)
$V_{1}( \mu)=\max_{x\geq 0}\{-c(x)+\oint_{0}^{1}\overline{\mu}(t)u(t)dt\}$ $\text{ }\tilde{\mu}(x)=\int_{0}^{1}\mu(s)ps(x)(t)ds$
$\mu$ $x$
20 $x>y$ $\overline{\mu}(x)[succeq]\tilde{\mu}(y)$ $\mu[succeq]\nu$ $x(\geq 0)$ $\overline{\mu}(x)[succeq]$
$\tilde{\nu}(x)$
3 18 3
3 $\mu[succeq]\nu$ $s$ $V_{n}(\mu)\geq V_{n}(\nu)$
4 $n\geq 1$ $\mu$ $V_{n}(\mu)\geq V_{n-1}(\mu)$
4





$V_{n}(\mu|y)$ $=$ mx 0x $\{-c(x)+V_{n-1}(\overline{\mu(y)}(x))\}-$ (4)
$\text{ _{ }}V_{1}(\mu)=\max_{x\geq 0}\{-c(x)+\int_{0}^{1}\overline{\mu(y)}(x)u(t)dt\}-$ $V_{0}( \mu)=\int_{0}^{1}u(t)d\mu(t)$
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